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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-7 and 10-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over EP 
0843380 A2 to Okada et al. in view of Emura (U.S. Patent 5,424,864), and further in view of 
Sano (U.S. Patent 5,697,083). 

As to claims 1,12 and 13, Figure 2 in Okada shows a radio communication system 
comprising a base station (2) for performing radio communication with a radio communication 
terminal; and a control station (1) connected to the base station via an optical transmission line 
(4) (see Col. 5, line 7 to Col. 6, line 38) 

said base station comprising: 

a variable beam pattern array antenna which comprises a plurality of antenna elements 
(3a5 3b, . . ., 3n) and which can change directivity in accordance with a position of said radio 
communication terminal; 

base station side frequency conversion means (23a, 23b, 23n) configured to subject 
received signals received from said radio communication terminal via said plurality of antenna 
elements to frequency conversion to different bands ("the antenna element drivers 23 i each 
include mixers, amplifiers and a circulator, and serve to drive the element antennas 3i. The mixer 
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serves to convert the frequency of radio waves from a 1.5 GHz band to a 60 GHz band for 
radiation of the radio waves from the element antenna 3i" (Col. 5, lines 28-33)); 
said control station comprising: 

control station side frequency conversion means configured to convert the optical signals 
transmitted from said base station via said optical transmission line to electric signals, branch the 
electric signals into a plurality of signals corresponding to signals received by said plurality of 
antenna elements, and performing the frequency conversion to obtain the signals of the same 
frequency band for each of the branched signals ("the control station 1 includes a modulator 15 
and a demodulator 16 each connected to a public network, a local oscillator 14, mixers 17, 
circulators, a feed distributor 13, variable attenuators, phase shifters, photoelectric conversion 
elements and a wavelength multiplexer 1 1" (Col. 5, lines 34-39). "The demodulator 16 performs 
demodulation in reverse to the modulation. The mixers 17 convert the 7i/4-QPSK-modulated 
signals to the intermediate frequency band (1.5 GHz band) signals by utilizing signals generated 
by the local oscillator 14. The feed distributor 13 divides the intermediate frequency band signals 
into n group. The n groups of signals are respectively imparted with predetermined amplitudes 
and phases by the variable attenuators and the phase shifters, and then converted into intensity- 
modulated signals modulated with light beams of different wavelengths by the photoelectric 
conversion elements. These light beams are transmitted from the wavelength multiplexer 1 1 via 
an optical fiber 4" (Col. 5, line 51 to Col. 6, line 7)); 

beam calculation means (12) configured to obtain a weighting coefficient to control 
directivity of said plurality of antenna elements ("the beam control computation portion 12 
generates a control signal for controlling the phase shifters and the variable attenuators for 
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beamforming of the radio base station antenna toward the estimated direction" (Col. 6, lines 26- 
30)); and 

received signal generation means configured to generate the received signal by 
combining said branched signals (see Col. 5, line 51 to Col. 6, line 7 and Figure 2). 

However, the Okada reference does not disclose sub-carrier multiplexing signal 
generation means configured to combine a plurality of signals subjected to the fi-equency 
conversion by said base station side fi-equency conversion means to generate a sub carrier 
multiplexing signal; and base station side transmission means configured to transmit optical 
signals generated by conducting optical modulation with respect to said sub carrier multiplexing 
signal to said control station via said optical transmission line, 

The Emura reference teaches sub-carrier multiplexing signal generation means 
configured to combine a pluraHty of signals subjected to the fi-equency conversion by said base 
station side frequency conversion means to generate a sub carrier multiplexing signal ("the 
frequency-converted signals from frequency converters 211 to 214 may be electrically combined 
into a combined electrical signal which may then be converted to an optical signal by a single 
electrical-to-optical converter, rather than being converted to optical signals by each of 
electrical-to-optical signals by each of electrical-to-optical converters 221 to 224 as in the 
illustrated embodiment" (Col. 6, lines 58-65)); and base station side transmission means 
configured to transmit said sub carrier multiplexing signal to said control station via said optical 
transmission line (see Col. 6, lines 58-65 and Figure 1)). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the system of Okada wherein the base station comprises sub- 
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carrier multiplexing signal generation means configured to combine a plurality of signals 
subjected to the frequency conversion by said base station side frequency conversion means to 
generate a sub-carrier multiplexing signal, as taught by Emura, in order to generate a combined 
electrical signal which may then be converted to an optical signal by a single electrical-to-optical 
converter for transmission. 

The combination of Okada and Emura fails to disclose weighting means configured to 
perform weighting with respect to the branched signals of which frequencies have been 
converted by said control station side frequency conversion means. 

However, Sano discloses weighting means configured to perform weighting with respect 
to branched signals. See col. 3, lines 25-42. Moreover, Okada discloses branched signals of 
which frequencies have been converted by said control station side frequency conversion means. 
See col. 6, lines 26-30. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the system of Okada and Emura to perform weighting with 
respect to branched signals as taught by Sano to apply different levels of importance to the 
branched signals and provide for an improve quality signals. 

As to claim 2, Figure 2 in Okada shows a radio communication system comprising a base 
station (2) including a variable beam pattem array antenna which has a plurality of antenna 
elements (3a, 3b, . . ., 3n) and which can change directivity in accordance with a position of a 
radio communication terminal; and a control station (1) connected to the base station via an 
optical transmission line (4) (see Col. 5, line 7 to Col. 6, line 38), 

said control station comprising: 
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control station side branching means configured to branch a signal correlated with a 
transmitted signal transmitted to said radio commimication terminal fi"om said variable beam 
partem array antenna for said plurality of antenna elements ("the control station 1 includes a 
modulator 15 and a demodulator 16 each connected to a pubUc network, a local oscillator 14, 
mixers 17, circulators, a feed distributor 13, variable attenuators, phase shifters, photoelectric 
conversion elements and a wavelength multiplexer 1 1" (Col. 5, lines 34-39). "The demodulator 
16 performs demodulation in reverse to the modulation. The mixers 17 convert the 7t/4-QPSK- 
modulated signals to the intermediate frequency band (1.5 GHz band) signals by utilizing signals 
generated by the local oscillator 14. The feed distributor 13 divides the intermediate frequency 
band signals into n group. The n groups of signals are respectively imparted with predetermined 
amplitudes and phases by the variable attenuators and the phase shifters, and then converted into 
intensity-modulated signals modulated with light beams of different wavelengths by the 
photoelectric conversion elements. These light beams are transmitted from the wavelength 
multiplexer 11 via an optical fiber 4" (Col. 5, line 51 to Col. 6, line 7)); 

weighting means configured to weight based on a weight control signal with respect to 
the signals of the respective antenna elements relating to the transmitted signal transmitted from 
said variable beam pattern array antenna to said radio commimication terminal ("the beam 
control computation portion 12 generates a control signal for controlling the phase shifters and 
the variable attenuators for beamforming of the radio base station antenna toward the estimated 
direction" (Col. 6, lines 26-30)); 

control station side frequency conversion means configured to convert frequencies of the 
signals weighted by said weighting means to respective different bands ("the feed distributor 13 
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divides the intermediate frequency band signals into n group. The n groups of signals are 
respectively imparted with predetermined amplitudes and phases by the variable attenuators and 
the phase shifters, and then converted into intensity-modulated signals modulated with light 
beams of different wavelengths by the photoelectric conversion elements. These light beams are 
transmitted from the wavelength multiplexer 1 1 via an optical fiber 4" (Col. 5, line 55 to Col. 6, 
line 7)); 

said base station comprising: 

base station side branching means (21) configured to convert the optical signals 
transmitted from said base station via said optical transmission line to electrical signals and 
branch said sub-carrier multiplexing signal transmitted from said control station via said optical 
transmission line for said plurality of antenna elements ("the wavelength multiplexer 21 serves to 
divide a light beam transmitted through an optical fiber on a wavelength basis and includes, for 
example, optical filters and photo-couplers" (Col. 5, lines 25-28)); and 

base station side frequency conversion means (23a, 23b, 23n) configured to subject 
the respective signals branched by said base station side branching means to the signals of the 
same frequency band ("the antenna element drivers 23 i each include mixers, amplifiers and a 
circulator, and serve to drive the element antennas 3i. The mixer serves to convert the frequency 
of radio waves from a 1 .5 GHz band to a 60 GHz band for radiation of the radio waves from the 
element antenna 3i" (Col. 5, lines 28-33)), wherein 

said plurality of antenna elements (3a, 3b, . . ., 3n) transmit the respective signals 
subjected to the frequency conversion by said base station side frequency conversion means to 
said radio communication terminal (see Col. 5, lines 28-33). 
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However, the Okada reference does not disclose sub-carrier multiplexing signal 
generation means configured to combine the respective signals converted to the different bands 
subjected to the frequency conversion by said control station side fi-equency conversion means to 
generate a sub-carrier multiplexing signal; and transmission means configured to transmit said 
sub-carrier multiplexing signal to said base station via said optical transmission line. 

The Emura reference teaches sub-carrier multiplexing signal generation means 
configured to combine the respective signals converted to the different bands subjected to the 
ifrequency conversion by said control station side fi-equency conversion means to generate a sub- 
carrier multiplexing signal ("the frequency-converted signals fi^om frequency converters 211 to 
214 may be electrically combined into a combined electrical signal which may then be converted 
to an optical signal by a single electrical-to-optical converter, rather than being converted to 
optical signals by each of electrical-to-optical signals by each of electrical-to-optical converters 
221 to 224 as in the illustrated embodiment" (Col. 6, lines 58-65)); and transmission means 
configured to transmit said sub-carrier multiplexing signal to said base station via said optical 
transmission line (see Col. 6, lines 58-65 and Figure 1)). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the system of Okada wherein the control station comprises 
sub-carrier multiplexing signal generation means configured to combine the respective signals 
converted to the different bands subjected to the frequency conversion by said control station 
side fi-equency conversion means to generate a sub-carrier multiplexing signal; and transmission 
means configured to transmit said sub-carrier multiplexing signal to said base station via said 
optical transmission line, as taught by Emura, in order to generate a combined electrical signal 
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which may then be converted to an optical signal by a single electrical-to-optical converter for 
transmission. 

As to claims 3 and 4, Okada-Emura discloses the radio communication system according 
to claims 1 and 2 wherein said base station further comprises: 

a first local oscillator (22) for supplying a first reference signal as a fi-equency conversion 
reference to said base station side frequency conversion means (see Col. 7, lines 30-42), 

said control station further comprises: 

a second local oscillator(14) for supplying a second reference signal as the fi-equency 
conversion reference to said control station side fi-equency conversion means (see Col. 7, lines 
30-36), and 

said second local oscillator outputs said second reference signal which has a 
predetermined phase relation with said first reference signal so that said control station side 
fi-equency conversion means output the signal maintaining a relative phase difference among the 
respective received signals of said plurality of antenna elements (see Col. 7, lines 43-50). 

As to claim 5, Okada-Emura discloses the radio communication system according to 
claim 1 wherein said base station comprises: 

reference signal generation means configured to generate a reference signal (Emura: see 
Col. 5, line 60 to Col. 6, line 8); and 

reference signal transmission means configured to directly transmit the generated 
reference signal for superposing the reference signal to said sub-carrier multiplexing signal and 
transmitting the signal to said control station (Emura: see Col. 6, lines 58-65), and 
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said base station side frequency conversion means and said control station side frequency 
conversion means perform the frequency conversion based on the same reference signal 
generated by said reference signal generation means (see Col. 6, line 65 to Col. 7, line 4). 

As to claim 6, Okada-Emura discloses the radio communication system according to 
claim 2 wherein said control station comprises: 

reference signal generation means configured to generate a reference signal (see Okada: 
Col. 7, lines 30-36); and 

reference signal transmission means configured to directly transmit the generated 
reference signal for superposing the reference signal to said sub carrier multiplexing signal and 
transmitting the signal to said base station (see Okada: Col. 8, lines 5-13), and 

said base station side frequency conversion means and said control station side frequency 
conversion means perform the frequency conversion based on the same reference signal 
generated by said reference signal generation means (see Okada: Col. 7, lines 30-36 and lines 43- 
57). 

As to claim 7, Okada-Emura discloses the radio communication system according to 
claim 1 wherein said control station comprises: 

addition means configured to superpose a signal correlated with the transmitted signal 
transmitted to said radio communication terminal from said variable beam pattern array antenna 
and a signal correlated with said weighting coefficient (see Okada: Col. 8, lines 5-13); and 

control station side transmission means configured to transmit the signal superposed by 
said addition means to said base station (see Okada: Col. 8, lines 5-13), 

said base station comprises: 
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first branching means (24) configured to branch the signal transmitted fi'om said control 
station to the signal correlated with said transmitted signal, and the signal correlated with said 
weighting coefficient (see Okada: Col. 7, lines 43-50); 

second branching means (25) configured to branch the branched signal correlated with 
said transmitted signal to the same number as the number of said antenna elements (see Okada: 
Col. 7, lines 43-50); and 

base station side weighting means configured to weight the signals correlated with said 
transmitted signal and branched by said second branching means based on a weighting control 
signal correlated with said weighting coefficient (see Okada: Col 7, lines 51-57); 

wherein said antenna elements transmit the respective signals subjected to the base 
station side weighting means to said radio communication terminals (see Okada: Col. 7, lines 51- 
57). 

As to claims 10 and 11, Okada-Emura discloses the radio communication system 
according to claims 1 and 2 wherein 

said base station comprises the variable beam pattern array antenna constituted of first to 
n-th antenna elements (n is a positive integer) (see Okada: Col. 5, lines 18-24), 

at least one of said base station and said control station comprises phase compensation 
means configured to compensate a phase fluctuation amount generated by a signal propagation 
path between said base station and said control station, and a signal processing on the side of said 
base station and said control station (see Okada: Col. 5, line 58 to Col. 6, line 7 and Col. 7, lines 
30-57), and 
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said phase compensation means establish a relation Oi+2mi7i = 02+2m27t = 03+2m37c = . 
. . = On+2mn7c (mi, . . . , mn are integers) in respective phase change amounts Oi to On in blocks 
of said antenna elements disposed on said base station and said weighting means disposed on 
said control station with respect to the received signal of said variable beam pattern array 
antenna and the transmitted signal to said variable beam pattern array antenna (see Okada: Col. 
6, lines 8-38). 

3. Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over EP 0843380 
A2 to Okada et al. in view of Emura (U.S. Patent 5,424,864) in view of Sano (U.S. Patent 
5,697,083), and further in view of Taruki et al. (JP 09-215047) (machine translation). 

As to claim 8, Okada-Emura-Sano discloses the radio communication system according 
to claim 7 wherein 

said base station comprises: 

first optical /electric conversion means configured to convert a first optical signal 
transmitted fi"om said control station via said transmission line to an electric signal (Okada: see 
Col. 7, lines 37-42 and Figure 5); 

separation means (24) configured to separate the electric signal converted by the first 
optical /electric conversion means to the transmitted signal for said radio communication 
terminal and a beam control signal for controlling the radiation beam pattem of said variable 
beam pattem array antenna (see Okada: Col. 7, lines 43-50); 



Application/Control Number: 09/660,467 Page 13 

Art Unit: 2687 

antenna control means (27a, 27b, 27n) configured to control the radiation beam 
pattern of a transmission/reception beam of said variable direction antenna based on said beam 
control signal (Okada: see Col. 7, lines 51-57); 

base station side transmission means (27a, 27b, 27n) configured to transmit the 
transmitted signal for said radio communication terminal to said radio communication terminal 
via said variable beam pattern array antenna (Okada: see Col. 7, lines 51-57); 

first electric /optical conversion means configured to optically modulate the signal 
subjected to fi-equency multiplexing by said sub-carrier multiplexing signal generation means to 
generate a second optical signal, and transmitting the second optical signal to said control station 
via said optical transmission line (Okada: see Figure 5, "E/0" block in base station 2B); and 

base station side transmission frequency conversion means configured to convert the 
transmitted signals for said radio communication terminal separated by said separation means to 
a radio fi-equency signal and suppljdng the radio fi*equency signal to said base station side 
transmission means (Okada: see Col. 7, lines 43-57), and 

said control station comprises: 

second optical/electric conversion means configured to convert said second optical signal 
transmitted fi-om said base station to the electric signal (Okada: see Col. 7, line 58 to Col. 8, line 
4 and Figure 5); 

control station side fi-equency multiplexing means configured to multiplex the transmitted 
signal for said radio communication terminal and said beam control signal (Okada: see Col 8, 
lines 5-13); and 
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second electric/optical conversion means configured to optically modulate the signal 
multiplexed by said control station side fi-equency multiplexing means to generate said first 
optical signal, and transmitting the first optical signal to said base station via said optical 
transmission line (Okada: see Col 8, lines 5-13). 

However, Okada-Emura-Sano does not disclose demultiplex means configured to divide 
the electric signal converted by said second optical/electric conversion means to said plurality of 
fi-equency signals before multiplexing; control station side transmission fi-equency conversion 
means configured to convert the respective signals divided by said demultiplex means to the 
signals of the same fi-equency; weighting means configured to weight the signals subjected to the 
fi-equency conversion by said third fi-equency conversion means with respect to a phase and a 
signal intensity; combiner means configured to combine the respective signals weighted by said 
weighting means; demodulation means configured to demodulate the received signal based on 
the signal combined by said combiner means; level detection means configured to detect a 
maximum intensity and/or an intensity distribution of the signals subjected to the fi*equency 
conversion by said control station side fi-equency conversion means, and generating said beam 
control signal based on the detection result. 

The Taruki reference (Figure 1) teaches demultiplex means (22) configured to divide the 
electric signal converted by said second optical/electric conversion means to said plurality of 
fi*equency signals before multiplexing (see page 3 of 8, paragraph [0027], lines 22-23); level 
detection means (63) configured to detect a maximum intensity and/or an intensity distribution of 
the signals subjected to the fi-equency conversion by said control station side fi-equency 
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conversion means, and generating said beam control signal based on the detection result (see 
page 3 of 8, paragraph [0027], lines 25-30). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the system of Okada-Emura wherein the control station 
comprises demultiplex means configured to divide the electric signal converted by said second 
optical/electric conversion means to said plurality of frequency signals before multiplexing; and 
level detection means configured to detect a maximum intensity and/or an intensity distribution 
of the signals subjected to the frequency conversion by said control station side frequency 
conversion means, and generating said beam control signal based on the detection result, as 
taught by Taruki, in order to select radio signal of higher quality from plurality of signals. 

The Sano reference (Figure 1) teaches weighting means configured to weight the signals 
subjected to the frequency conversion by said third frequency conversion means with respect to a 
phase and a signal intensity ("weight signal generator 300" in Col. 7, lines 20-32); combiner 
means configured to combine the respective signals weighted by said weighting means ("adder 
1 10" in Col. 6, lines 27-39 and Col. 2, lines 5-7); demodulation means configured to demodulate 
the received signal based on the signal combined by said combiner means ("detector 400" in Col. 
6, lines 27-39 and Col. 2, lines 7-8). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the system of Okada-Emura-Sano-Taruki wherein the control 
station comprises weighting means configured to weight the signals correlated with the 
respective frequency signals divided by said demultiplex means with respect to a phase and/or a 
signal intensity; combiner means configured to combine the respective signals weighted by said 
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weighting means; demodulation means configured to demodulate the received signal based on 
the signal combined by said combiner means, as fiirther taught by Sano, in order to implement 
the maximal-ratio combining method to provide highest signal-to-noise ratio after combining and 
thus improve signal quality. 

As to claim 9, Okada-Emura-Taruki-Sano discloses the radio communication system 
according to claim 8 wherein 

said base station comprises received signal selection means (56) configured to select 
some signals fi-om signals correlated with the respective received signals received fi^om said 
radio communication terminal via said plurality of antenna elements based on said beam control 
signal (Taruki: see page 3 of 8, paragraph [0027], lines 15-18 and Figure 1), and 

said fi-equency multiplexing means multiplex only the signals selected by said received 
signal selection means (Taruki: see page 3 of 8, paragraph [0027], lines 15-18 and Figure 1). 

Response to Arguments 
1 . Applicant's arguments filed 10/12/2004 have been fiilly considered but they are not 
persuasive. 

Applicant argues that the applied references do not show "weighting means configured to 
perform weighting with respect to the branched signals of which fi-equencies have been 
converted by said control station side fi*equency conversion means." Examiner respectfiilly 
disagrees. Sano discloses weighting means configured to perform weighting with respect to 
branched signals. See col. 3, lines 25-42, for example. Moreover, Okada discloses branched 
signals of which fi-equencies have been converted by said control station side fi-equency 
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conversion means. See col. 6, lines 26-30. The weights are also based on a weight control signal 
with respect to the signals of the respective antenna elements relating to the transmitted signal 
because a diversity receiver comprises a plurality of antennas for generating branch signals by 
receiving radio signals through a plurality of radio signal paths which are different from each 
other. 



Conclusion 

2. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry conceming this communication or earlier commimications from the 
examiner should be directed to Sam Bhattacharya whose telephone number is (703) 605-1 171. 
The examiner can normally be reached on weekdays 8:30 a.m. to 6:00 p.m., first Fridays off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lester G. Kincaid can be reached on (703) 305-3016. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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